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REDWOOD  LOGGING  COSTS  IN  MENDOCINO  COUNTY 


By  William  Ha 11 in,  Assistant  Silviculturist    « / 
California  Forest  and  Range  Experiment  Station^ 

Some  progress  has  been  made  in  the  determination  of  net  conversion 
values  for  redwood  trees-/  and  a- rough  form  of  economic  selection  is 
being  practiced  by  several  redwood  operators.    It  seems  very  probable, 
however,  on  the  basis  of  general  observation  and  the  results  of  studios 
already  completed  that  in  Mendocino  County,  in  particular,  many  trees 
are  being  cut  which  will  not  return  the  cost  of  logging  and  milling* 
This  practice  reduces  the  profits  of  the  operator  and  needlessly  removes 
trees  which  if  left  standing  would  be  of  distinct  value  as  seed  trees 
for  the  regeneration  of  the  cut-over  areas  and  as  the  basis  for  an 
early  return  cut.    A  complete  logging  and  milling  study  is  therefore 
needed  to  make  possible  tree  selection  which  will  give  maximum  returns 
to  the  operator. 

In  anticipation  of  such  an  investigation  time  studies  of  the 
various  steps  in  woods  operations  in  Mendocino  County  have  been  carried 
on  by  the  California  Forest  and  Range  Experiment  Station  during  the 
past  few  years.    Preliminary  results  of  these  studies  are  being  made 
available  at  this  time  because  it  may  be  several  years  before  the 
complete  study  can  be  undertaken. 

FELLING 

The  analysis  of  felling  time  for  130  sound  and  31  goosepen 
redwoods  by  tree  diameter,  shown  in  table  1,  gives  for  sound  redwood 
the  time  per  tree  for  the  different  items  including  total  time,  and 
for  goosepen  trees  (trees  with  butts  hollowed  out  by  fire  and  decay) 
the  total  time  only. 


1/  Research  Note  No.  17  by  M.  R.  Brundage,  California  Forest  and  Range 
Experiment  Station. 

2/  Assistance  in  the  preparation  of  these  materials  was  furnished  by 
the  personnel  of  Works  Progress  Administration  Official  Project  Number 
765-08-3-16. 
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The  redwood  felling  costs  shown  in  table  2,  have  the  same  general 
trend  as  do  most  other  felling  costs.    The  real  significance  of  the  high 
cost  for  the  small  trees,  however,  cannot  be  indicated  until  all  the 
other  costs  and  the  value  of  the  lumber  produced  is  determined. 

Table  2.-  Redwood  felling  cost 


Sound 

redwood 

Goosepen  Trees 

20  ft. 

diameter 

:     Cost  o 

/:  Cost 

Volume  : 

,  w  : 

Cost 

O.B. 

:  Volume 

:per  tree" 

■  :  per  M  : 

per  tree  : 

per  M 

Inches 

Bd.  ft. 

Dollars 

Dollars 

Bd.  ft. 

Dollars 

Dollars 

20 

190 

%  .85 

%  4.474- 

f 

M 

u 

25 

700 

1.14 

1.629' 

700 

.44 

.  628 

30 

1380 

1.53 

1.109 

1380 

1.14 

.826 

35 

2200 

1.99 

.904 

2110 

1.77 

.339 

40 

3250 

2.56 

.788 

2890 

2.21 

.  765 

45 

4590 

3.28 

.714 

3720 

2.54 

.683 

50 

6090 

4.16 

.683 

4890 

2.80 

.573 

55 

7630 

5.15 

.675 

6240 

3.02 

.484 

60 

9490 

6.62 

.693 

7740 

3.22 

.416 

65 

11810 

8.37 

.707 

9330 

3.42 

•  366 

70 

14490 

10.30 

.711 

10950 

3.62 

.330 

75 

17330 

12.29 

.709 

:  12620 

3 . 83 

.303 

80 

20450 

14.35 

.702 

.  14310 

4.01 

.280 

85 

23690 

16.60 

.701 

.  16010 

4.20 

.262 

90 

27290 

18.86 

.691 

.  17750 

4.37 

.246 

95 

31300 

21.15 

.67  6 

:  19530 

4.54 

.232 

100 

35530 

23.42 

.659 

:  21310 

4.72 

.221 

1/  Gro 

ss  Spaulding  -  Scaled  in  logs  as  bucked. 

( Logs  over 

22  feet 

scaled  as  two 

). 

2/  Ext 

ension  of 

cost  curve 

above  85  inches . 

3/  Ext 

ens ion  of 

cost  curve 

below  30  inches  and 

above  75  inches. 

Cost  per  minute  $.0184 


BUCKING 

The  results  of  the  analysis  of  the  bucking  time  data  for  227  cuts 
are  shown  in  table  3. 


-3- 


Hi 


ii 


cm 


■3 

fail 

n 

rt 

rH 

3 

p-i 

..i 

CD 

CO 

•H 

E-i 

I 

o 

CD  1 

o 

j  ; 

ft 

-p 

CO  I 


o 

f> 

w 
o 

rH" 


co 


no 
co  -h 

C5  cd 
ft 
CO 


rt  J 

CO 

u> 

1  1 

rH 

CD 

co 

CO 

0) 

, — 1 

V 

H 

CO 

rt 

o 

CD 

R 

, — t 

o 

CO 

rd 

Ej 

CD 

CO 

,  1 

, — I 

HI 

CD 

1 — 1 

0) 

o 

Cn 

(---1 

<TJ 

(D 

CO 

, — | 

C_l 

p< 

CD 

CO 

'H 

© 

( — [ 

•xi 

ft 

rH 

H 

o 

rt 

P 

p 

co 

ft 

CO 

CO 

to 

nd 

H 

to 

O 

CO 

o 

rH 

rH 

rt 

D 

H 

c5 

CD 

o 

P 

p 

PQ! 
P 


rH   O  CJ»    ^  t> 

co  cd  in  to  o  m  o 

tO     Tjt  ^      If)      Ifl  Ifl 


rH    rH  tO    tO    O    rH  CD 

CM  O   CM    D-  rH 
tO         O-   CO    CO    CD  CD 


OD-OUDHH^h  O  A  ^  CO  H  C- 
CO  ID  CO   M   ID  CO  O    CM  CO  ^  in  tO    O  O 

cococo^^^Hio  in  in  ifi  ih  to  m  m 


cm  to  oo  co  to  co  io  to  in  to  on  w  co 
^  ^  rH\i  in  to  w  to  o      r>  o  co  to 
^  co  co  co  co  co  ^  ^  in  lo  in  to  to 


cd 

c- 

CO 

CO 

tO 

o 

CO 

co 

rH 

CO 

o 

CM 

in 

r> 

cd 

H 

co 

in 

to 

o 

CO 

CO 

<D 

o 

o 

CM 

CM 

CM 

CM 

CO 

CO 

CO 

co 

co 

CO 

CO 

CO 

co 

in 

CD 

CO 

cd 

o 

CD 

o 

^ 

o 

CD 

CO 

o 

m 

o 

to 

CM 

LO 

in 

in 

r> 

o 

H 

o 

CO 

<( 

C0 

en 

CO 

cd 

rH 

co 

m 

CO 

O 

CM 

CO 

in 

to 

CM 

rH 

H 

H 

H 

CM 

CO 

CM 

CM 

co 

CO 

CO 

co 

CO 

H 

CD 

m 

to 

tO 

CO 

i — i 

in 

CO 

CD 

to 

o 

CO 

to 

r> 

CM 

■ef 

m 

in 

tO 

CM 

r> 

H 

in 

CD 

CM 

(M 

LT3 

tO 

r> 

CO 

cn 

o 

o 

rH 

H 

H 

CQ 

CM 

rH 

rH 

H 

rH 

H 

H 

rH 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

tO 

CO 

O 

cd 

CM 

o 

CM 

O 

to 

CD 

CM 

CD 

CO 

CO 

H 

o 

m 

in 

o 

O 

o 

rH 

to 

rH 

CO 

in 

CO 

H 

CO 

tO 

CD 

CM 

tO 

CD 

<M 

to 

CD 

CO 

rH 

H 

rH 

H 

CM 

CM 

CM 

CO 

CO 

CO 

o 

o 

o 

in 

O 

O 

in 

in 

o 

o 

o 

o 

o 

o 

CO 

rH 

CO 

o 

tO 

CO 

CM 

o 

CO 

o 

tO 

c- 

CO 

CM 

in 

CD 

CO 

o 

CM 

o 

CM 

tO 

H 

to 

H 

H 

H 

H 

CM 

CM 

co 

CO 

■v 

LO 

LO 

tO 

CO 

H 

CD 

w 

LO 

O 

in 

O 

in 

o 

•H 

o 

H 

CM 

CM 

CO 

CO 

1-1 

tS 

In 

O  CO 


* 

CD 

CD 

rt 

-p 

SH 

O 

CO 

rt 

o 

•H 

-P 

rt 

o 

ft 

rH 

H 

rt 

o 

rt 

o 

CH 

CO 

o 

CO 

• 

rt 

■p 

rt 

0 

p 

CO 

rt 

CO 

o 

*H 

H 

■H 

o 

0 

CO 

o 

E 

SO 

■H 

o 

1 

P 

H 

CO 

CD 

P 

CO 

rt 

rt 

O 

p 

•H 

rt 

s 

ft 

H 

O 

rt 

CO 

> 

CD 

CD 

ft 

CD 

-P 

H 

> 

CO 

O 

o 

rt 

o 

H 

CM 


-4- 


Contrary  to  what  might  be  expected,  the  cost  and  time  per  M 
increases  with  increase  in  diameter  except  for  the  15  and  20-inch 
classes  of  unpeeled  logs.    This  difference  from  the  usual  conditions 
is  due  in  part  to  a  decrease  in  log  length  and  to  an  increase  in  care 
and  time  spent  in  blocking  up  logs  to  prevent  splitting  as  the  diameter 
increases . 

The  greater  time  for  the  unpeeled  logs  over  peeled  logs  is  due 
to  the  thick  bark  which  must  be  sawn  or  chopped  away  and  to  difficulties 
caused  by  loosened  slabs  of  bark. 

In  the  redwood  region  the  bark  is  peeled  from  all  logs  before 
they  are  sawn  in  the  mill  and,  with  the  exception  of  one  company,  this 
peeling  is  done  in  the  woods  either  before  or  after  bucking.     In  the 
past  logs  were  peeled,  thon  burned  and  finally  bucked.    With  the  intro- 
duction of  tractors,  pooling  was  done  quite  extonsively  after  bucking 
and  the  burning  after  yarding.    At  the  present  time  bucking  is  done 
before  and  after  peeling  as  well  as  before  and  after  burning.     In  the 
area  studied,  bucking  of  both  peeled  and  unpeeled  trees  was  done  after 
burning. 

The  cost  of  bucking  by  tree  diameter  is  shown  in  table  4. 

The  time  per  cut  and  the  prorata  tree  time  which  is  shown  in 
table  5,  can  be  used  in  building  up  tree  costs  if  other  data  on  the 
break-up  of  trees  into  logs  are  available. 
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Table  5.-  Redwood  log  bucking,  handsawing. 

T otal  time  per  cut . 


led  trees 

:  Unpoelod 

trees 

Cut 

:  Cut 

:  Prorata^./ 

Cut  : 

Prorata.^ 

D.i.b. 

_:  t  irae 

:    tree  time 

tine  : 

tree  time 

Inches 

Minutes 

Minutes 

Minutes 

Minutes 

15 

3.0 

2.0 

7.5 

3.0 

20 

8.0 

3.0 

10.5 

4.0 

25 

13.5 

4.0 

15.0 

5.0 

30 

20.0 

5.5 

21.5 

6.0 

35 

26.5 

7.0 

30.5 

7.0 

40 

33.5 

9.0 

41.0 

8.0 

45 

40.5 

11.5 

54.0 

9.0 

50 

48.0 

14.5 

69.0 

10.0 

55 

55.0 

17.5 

86.5 

11.0 

60 

62.5 

21.0 

106.0 

12.0 

65 

70.0 

24.0 

126.5 

13.0 

70 

77.5 

27.5 

147 . 5 

14.0 

75 

85.5 

31.0 

170.0 

15.0 

80 

93.0 

34.5 

194.0 

16.0 

1/  Hot  c 

ipplied  to 

extra  cuts  for 

cull  pieces. 

Cut  time 

applied  only  to 

cuts  for  cull 

pieces . 

PIGLING 


The  cost  of  peeling  sound  and  goosepen  trees,  as  shown  in  table 
6,  is  based  on  timing  the  peeling  of  141  trees.    Peeling  time  per  tree 
varies  greatly  with  the  season  of  the  year  and  the  time  between  felling 
and  peeling.     The  amount  of  data  available,  however,  was  insufficient 
to  permit  analysis  by  seasonal  groups. 

Table  7  shows  the  essential  data  for  building  up  peeling  costs 
for  trees  of  different  length  or  different  percentage  peeled.  On  the 
study  the  average  amount  peeled  was  55.1  percent  of  the  total  bark  on 
the  portion  of  the  tree  peeled.  The  method  of  paying  in  this  case  was 
on  the  basis  of  tree  volume.  On  the  area  of  a  neighboring  operation 
where  the  payment  was  based  on  square  feet  of  bark  peeled  the  average 
percentage  peeled  was  74.1  percent. 
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Table  7.-  Redwood  peeling 


20  feet 

:Length~  peeled 

Surface  area: 

Cost  per 

iameter 

per  foot  : 

square  foo 

O.B. 

:  study  trees 

of  length  : 

peeled 

Inches 

Feet 

Sq. f t . 

Dollars 

20 

16.0 

5 .00 

r\  r\  *"z  c  r\ 

25 

37 . 8 

5 . 60 

r\r\m  m  a 

30 

58.  5 

c  on 

6 . 27 

. UUoUo 

35 

76.1 

7 . 04 

40 

88.9 

7  .86 

r\r\  on7 

45 

99 . 1 

8.71 

.  00261 

50 

107 . 7 

9 .  59 

.  00252 

55 

114 . 7 

10.49 

60 

119 . 3 

11.40 

.  00256 

65 

122.3 

12.33 

.00269 

70 

124.  5 

~\  r?  on 

13 . 27 

r\r\  o  o  /I 

. 00284 

75 

126.  2 

14. 33 

. OOoJO 

80 

127 . 5 

15 . 55 

.00319 

85 

128.7 

16.90 

.00336 

90 

129.9 

18.36 

.00354 

95 

130.9 

19.88 

.00373 

100 

131.9 

21.45 

.00391 

Corrections  for  deviation  from  average  study  length 
Deviation  in  length  from  : 
average  study  length!/     :  Correction  in  cost  

Percent  Percent 


-70 

+  51.3 

-60 

+  41.8 

-50 

+  32.8 

-40 

+  24.0 

-30 

+  15.4 

-20 

+  18.0 

-10 

+  3.8 

0 

0 

+  10 

-  3.5 

+  20 

-  6.9 

+  30 

-10.2 

+40 

-13.5 

+  50 

-16.4 

+  60 

-19.0 

+  70 

-21.3 

+  80 

-23.6 

ij  Excluding  stump 
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YARD  IMG 


The  yarding  costs  with  R,  D.  8  tractor  and  Willamette  Hyster  ar 
are  shown  in  table  8  by  log  volume,  in  table  9  by  tree  size.  Tractor 
roads  were  built  by  bulldozers.    Each  tractor  made  up  its  own  load. 


Table  8.-  Redwood  yarding  cost  by  log  volume 
R.  D.  8  Tractor  and  Willamette  Arch 


Gross  : 

1000  feet  : 

2000  feet 

L/ A.  U  O.L  iJLCLX 

Spaulding  : 

distance 

distance 

Board  feet 

Cost 

per  M 

250 

$  2.411 

§  2.539 

500 

1.346 

1.470 

750 

.985 

1.106 

1000 

.807 

.924 

1500 

.629 

.  743 

2000 

,542 

.651 

2500 

.491 

.593 

3000 

.467 

.571 

4000 
5000 
6000 

.496 

.538±/ 

,564±/ 

.597 
.  633±/. 
. 658i/ 

1/  Extrapolation 
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TRANSPORTATION 


Trucks  connected  by  tongue,  rather  than  the  usual  flat  cars  were 
used  for  rail  transportation  on  this  operation.    Transportation  costs 
for  logs  are  shown  in  table  10  and  for  trees  in  table  11.     The  costs 
per  M  for  transportation  have  a  peculiar  trend  which  is  due  in  large 
part  to  the  fact  that  the  log  length  decreases  markedly  with  increase 
in  diameter  and  to  the  use  of  trucks  which  prevents  the  loading  of 
short  logs  end  to  end  as  is  done  on  flat  cars. 


Table  10.-  Redwood  railroad  transportation  cost  - 
based  on  cost  of  ^1.00  per  car. 


:  Curve 

value 

Log 

Log 

Total 

:  Cost 

d.i.b. 

volume 

:  cost 

por  M 

Inches 

Bd.ft. 

Dollars 

Dollars 

10 

335 

.060 

.179 

15 

470 

.084 

.179 

20 

760 

.136 

.179 

25 

1120 

.200 

.179 

30 

1530 

.272 

.178 

35 

1920 

.352 

.183 

40 

2240 

.436 

.195 

45 

2500 

.572 

.229 

50 

2700 

.742 

.275 

55 

2930 

.891 

.304 

60 

3260 

.964 

.296 

65 

3730 

.996 

.267 

70 

4290 

1.000 

.233 

75 

4930 

1.000 

.203 

80 

5600 

1.000 

.179 
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Tables  11.-  Redwood  railroad  transportation  cost 
based  on  cost  of  $1.00  por  car. 


20  feet 

:  Sound 

redwood 

trees 

Qoosepen  trees 

diameter 

;  ; 

Tree 

Cost 

:     Tree  : 

Cost 

O.B. 

Volume 

cost 

per  M 

Volume 

cost  : 

per  M 

Inches 

Bd.ft. 

Dollars 

Dollars 

Bd.ft. 

Dollars 

Dollar* 

20 

190 

.05 

.263 

25 

700 

.13 

.186 

700 

.22 

.  314 

30 

1380 

.24 

.174 

1380 

.26 

.188 

35 

2200 

.39 

.177 

2110 

.36 

.171 

40 

3250 

.59 

.182 

2890 

.52 

.180 

45 

4590 

.86 

.187 

3720 

.74 

.199 

50 

6090 

1.20 

.197 

4890 

1.00 

.  204 

55 

7630 

1.60 

.210 

6240 

1.36 

.208 

60 

9490 

2.05 

,216 

7740 

1,76 

.227 

65 

11810 

2.54 

.215 

:  9330 

2.05 

.221 

70 

14490 

3.06 

.211 

10950 

2.32 

.212 

75 

17330 

3.61 

.208 

12620 

2.55 

#20 

80 

20450 

4.16 

.203 

14310 

2.76 

.193 

85 

23690 

4.74 

.200 

16010 

2.96 

.185 

90 

27290 

5.32 

.195 

17750 

3.15 

.177 

95 

31300 

5.92 

.189 

19530 

3.52 

.171 

100 

35530 

6.53 

.184 

21310 

3.52 

.165 
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INDEX  CURVES  OF  TREE  COSTS 

In  order  to  make  the  tree  costs  more  readily  compared  with 
different  operations  or  more  readily  brought  up  to  date  they  have 
been  converted  to  index  values  based  on  an  average  cost  of  $1.00  per 
M.     The  index  values  are  shown  in  tables  12  and  13,  and  in  figures 
1,  2,  3,  and  4. 

In  applying  index  values  the  average  cost  of  the  operation  per 
M  net  scale,  is  converted  to  average  cost  per  M  gross  scale.  The 
index  values  are  multiplied  by  the  ratio  of  the  average  cost  per  M 
gross  scale  to  $1.00.    These  values  are  converted  into  net  cost  by 
dividing  by  70  percent  (sound  volume  according  to  Humboldt  scale)  or 
by  any  other  appropriate  value. 

Final  tree  costs  are  arrived  at  by  multiplying  net  cost  per  M 
by  net  volume  or  by  multiplying  gross  cost  per  M  by  gross  volume. 

In  applying  these  index  values  it  must  be  assumed  that  the 
distribution  of  trees  by  diameter  is  much  the  same  as  in  the  stand 
from  which  the  tables  were  prepared  (table  14)  and  if  total  tree  costs 
are  calculated  the  average  volume  by  tree  diameter  is  approximately 
the  same. 
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Table  14.-  Redwood  stand_ table 
Llendo c i no  County. 


20  foot 

Sound  : 

Goosepen 

D. o.b. 

clas_3_ 

:      redwood  _: 

_ trees 

:  .botn 

Percent  oi  total 

stand 

20- 

25 

.5 

.5 

25- 

30 

4.3 

.  5 

A  O 

4.8 

30- 

35 

13. 2 

1.3 

14.  o 

35- 

40 

16.0 

2.5 

18.5 

40- 

45 

15 . 2 

3.1 

lo  .  O 

45- 

50 

9  .  D 

P..  6 

12 . 2 

50- 

55 

9.1 

.  9 

10.0 

55- 

60 

4.1 

1.8 

p .  y 

60- 

65 

3.8 

1.0 

4.8 

65- 

70 

3.3 

.8 

4.1 

70- 

75 

X  .  O 

.5 

2.3 

75- 

80 

.o 

o 
.  £ 

J- .  u 

80- 

85 

.3 

.2 

.5 

85- 

90 

.7 

.3 

1.0 

90- 

95 

.3 

.3 

95- 

100 

l.Q  

 _.3  

1.3 

84.0 

16.0 

100.0 

The  preceding  logging  cost  data  have  been  presented  for  the  use 
of  interested  operators  and  others  until  the  results  of  more  complete 
studies  are  available,  with  the  full  realization  that  more  intensive 
studies  may  give  somewhat  different  results. 

It  is  well  to  bear  in  mind  that  even  though  a  very  great  amount 

of  data  is  used  in  preparing  curves  of  logging  costs,  the  costs  of 

individual  trees  or  logs  may  vary  greatly  from  the  curve  values  just 

as  the  actual  time  required  varies  greatly  from  tree  to  tree  or  log  to 
log. 
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